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(57) Abstract: There is provided an optica] 
transmission system capable of setting an 
optimal operation point of a Mach-Zender 
interferometer matched with the optical 
frequency of a light source of a transmission 
side. A light reception device (2) includes: a 
minute modulation signal component detection 
circuit (222) for using a signal sequence 
outputted from a balance type detection circuit 
(221) to detect a minute modulation signal 
component applied to a phase adjustment 
terminal (201) of the MZI (200) by a minute 
modulation signal oscillation circuit (224); 
a synchronous detection circuit (223) for 
synchronously detecting a minute modulation 
signal outputted from the minute modulation 
signal detection circuit (222) and a minute 
modulation signal oscillation circuit (224) 
and detecting a difference signal component 
generated by a difference in the optical 
frequency characteristics between an optical 
signal carrier frequency and the MZI (200); 
and a controller (207) for outputting a control 
signal for adjusting the phase difference of the 
signal light branched into two parts from the 
MZI (200) so as to correct the difference. 
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[0059] El 1 OA- HI 1 OC l£^3fc£3I^P3fc ^feir%^ys ^y^y^^j- ( ^ 

TMZIirfE-f-o )(DAtti£)<&&$:^-f 0 HIlOAte, Ami, 205t0^ffi^{^-r-5 
ttj^jportl, 2<D^3&g^L7t<b<D-e&5 0 imOA<D±W|ij;£>port2£^U T 
#J^t±i^portl^LTV^o H110B, miOCltttl^tiAJlportfrbttitlportl, 

MZl200<DXM°—Y{Vort)^hXt]^t'W.m^.m%^ Arm(T-i=0 l£A 
[0060] m-^-t->h^~ h(-^^^A^n-/h^(D31®^Arm2-e^-X.b^c^, ffiAr 

^«S/hi:^ , 9.3g^cUfc2^-('^ciyh^o, tc tlXf**: , O^ofcirti-. tH*^ 

[0061] -ttzfrh, ^<D&&Mzi<DmmteW)rE&btf:z> 0 z^xmT~M.<Dmm^K 
[0062] t^x\ Mz\2oo(Dxm^mm:m^wmx^^t. mm^misifk&ii -*§-tvh 

[0063] Elllte, ^PJ^S3fe^v-^A^jo{t?.^{f ^g<^S^:«^^L-CV^ 
3 0 [^EKcjoVNT. yt^immW:^ MZl200i:, &mW&M=f-20ib, '^i/^mk 
fela!8&22l£, »/h£Wflr#J*$MftWlHll&222^ EI»ItfcSElH!&223^ Jl&gcfl 

^S^ J f-201^^T^«H^^-r^>'hc7— 7207<b^#b-CV^ o 
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[0064] ^^7>"^^iB[lsI8|221om^fS#W:, mi2i^i~Xo^ DPSK^^^fflM 
ZI(WT, MZIi|Bi~o ) 200<7>Sagib^-eS#B*Sft^:^/«cSo MZI200<D— ^-co 
Arm{Cl^{t^tLfc^I^^T-201(cmff(fc§V^iS^)^^Pi-^^Arml^A 

[0065] ^x^(D&Mm^^2ou^\^mm-^mmm^224Mm^mi(Dj&m 

o 

[0066] ^m^a 4> 2mtvxmi¥&ftcizi*ntcM&izhmmzm£>mf±Mm 
[oo67] ^x\ s< : 7>xm&$i\E\&22i(Dm£ifrh, ^rfcm«£*vo ^m&m i<z>ig 

jaiSfB#^»/J^Pm#^^ttJIsI8&222t::«tt)t*ttjU. R4£^i&m-^S\ 
^flO-(SJl^f^^pS^201^R]APi-^C/jN^p{f^-^|Hji^224^ 

bmjr&tiz>i&mmm-%x\ mm^m^223{zx^xmm^ir^txm^ 
(o^n(m^mmx^^t,mm\(D^m<D^^mmmtMzi2oo(Dmm^(D 

-f*U-&7c5) ©^■[^^t±}bTMZI200^+afiS^201lC*P^-5m/E 

[0068] i£x!iLfc2o g <^M£^-r5/c#>tc. ^jf L/df-^-^/J^pm^^^m 
Illj^222l^O|2I^L^V^!giJ^<Dm^^^L7tf^SS^lHlS&^V^. 

mcxm^(Dmm^mi-^txMzi(Dmm^(D^mm^M<Diy2^rt 

[0069] H10A-EI10CT*{*, ^^J^?rL^V^^^ST% MZIOtbflH^ tc Ofcg 
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[oo7o] mimmmm 

[0071] ftmimmWm. NRZ^^A^ff ^§-£NRZ-I (Inverted) ft^CDm^mWirf 

tc&m&m?fc&Mfi'rz&tt&mmo3b&#isX\,^ 0 
[0072] yt^m mm.2n, &iBvizftmmmmifrb<Dtim&myt&2&i&u m2ft«&$ 
titc— jj<Dm^jftfctt^xi\?yhmM£i£x, mm-^yt^m^xmmmmyt 

Z>/<^>xm&i$i&l&221b%ftL,X\<^Z> 0 

[0073] %mt mmi*. $k'mmm^j$.ft&mm&222, m%ttk&®m23, = 

>"hn— ^207, |R/hgEfJM§-^3g«!II8&224, #ni^225, K^>T' *226£r*r I/O ^5 

o 

[0074] ^/J^p{W^J&#4$ttiiH]S&222te, ^7^;*®^&igj&221j&^ffl;^$;fl^l ■» 
V NT,^^^>^#fr200<D^ 

#(^&^f l)^^mUTI^^»[|5igS223tJ:tH^i-S^i:t){-, ^7^St 

w.2<d mt)m ^bLxmtj-rz. 

[0075] mMWi$ilE}&223te, W^P3«^^ttilsIj^222^ttlb7c^/J^f?efI-^ 
^m/J^Pit^SIslSS224^^ji:^A^$n^/jN^f|{f^-^^l^^^^i-5r 
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mstiimvim^fe^vv— ^207 (— ^^^+pir>mm) 
misfit 

[0076] ^>hn-7207{i, mMfefeM&223frhWi&i5frtdin #(C^V^T, Jiffi-ftl, 
£{inEi-5£5f-2#J££;ftfcm^ 

^{f -^-i:LT*P^225{cm^-r^o MW-^22^ ^TMm^K^X^b^. 
Ilif^MlH]ji§224^^m^$tl,^/J^^f^^P^LT^^PW{f^K7 
-1-/^226 ^ffl^>i-5 0 K7^<226i^P^a-^^S<5V^T-e^^^vyT#f+200 

[0077] i^mmnm'] 

*mm<Dm2mmmmiz&%ftfcm^^j*i^\,^xMw-fz>o *mw<Dn2m 

g^202^I>*T^203(c:J;«9«^ttTV ^z.b, W'\^mm^f$.ifrWiWt\E]&2 
22iZ£>9ffif$.£thZ>m&(DMfcMt\^XT^ ^H£[eIS&204, ^p^*SI±![h]{&205 
S.tFm^^ttilH]i?§2080^«i;»9^$tb^llIS&^bTV ^£-C&5„ -^(D^com 

^n^immnm<D^m^^tm—x^(Dxm~(Dmmia^m-(Dn^ 

ttU0^ 0 fc:i3* 02-ettiai(C^brtKT^^226(^|El^^lB&L-CV^ o 
[0078] irt^ib, 3t%:mmW2^ ^7>*MSft2g202^ ^>'^m^%^202^h 

^^—^n^m^204t,Tlyy'203^\^X^>^m^%^202t^hmti^ 

n^f^u^^ci5/^ttmi-5^D^^ttmiHi?S205i:. Mz\2oo<Dw.mmm& 
^2o\{zm^n.<D^mmt^m\iir^uA-mmm^mm^22^^y^ 
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tizm &%cn <D&m mt^wM^itm^x^mmm. i^b^ts^^tLmmm 
^m^224<Dmt)t^>hv-7207(Dmti^mm\^xi^m&^2ovzw 

M-rZ>MW%s225b$:ft-fZ> 0 
[0079] ^ci^^tillHjS§205tt, {f ^Z.^m£tl%?^y?f&ftmt)tZlkML±?v-y?'m 

t)bte%£?fcmm&Mx&z>&msfoz> 0 
[0080] imz-mm&im 

j»$k m2Mmnm^m^^m^y L ^bmj^±, mtez><Dt$, )tgifgi2©f 

^ ; ?T5^aSfe[H]SS209^i^7JPL7i^ > *5«fcuC ^S^^ff ^=^hn— ^207 

{-wi&LTv ^,&xh<9. ^<Dm 1 (Dmm^m2\z^tz.^2%mmm\^^^^ 
^j^bm— x&z<Dxm-<Dmmiazm-(7)W^-&ttu w^ir^mm^^-r 

[0081] Bl3{C4oV>T, ft^mmW2<D^~?n±\3&204fe^<^xm^?&202fab 

fii -^-cDi^s^^^d^A^^^^iitg^f -^{cs<3v N tr % -rtefr-h&wizfczx 

[0082] tl&frhAtjZtlZti&mmfem ^SStelH]S§209^*J-LT, 7=-^S^[eI 
j&204(7)m;^f t^^felElS§209(C < i;«9|^SK^$n7t{f -^-COV ^ttd^S 
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[0083] ^mR^^209izx'o^m^}tzx^m^ir^zticx'o. m&ytmmmmi 

&-g:b<D-fth<DffijEm:$:, MZI200Oiii©l8f^3fci£{l *£gli5>£>ffi;>3£;ix<5£fc*B 
[0084] f^SIS^|l]S§209«, EXOR (Exclusive OR) 0j&-e«/&1-5<D^ J,T*2>5 0 3n 

[0085] ±3£Ubfc5f-, SfeM^ff ^-fi. =a^hn— 7207lCt>A;fc£*U USHfe^^g 
[0086] &:}3 % ia3-ei^2Hifi^— jgffii-^^^OV^T^bfCJi^ ^thU^-(DMmm 

[0087] immmmm 

3t^fi3£fi2fc:, ^ns^ffimjfcoffcbOK:, MZl200{cjott-52oott}^ 
/K-hOp^O— ^O^-h^tti-^^lElSS220i:, 3fe#il£0S&22O{c^$ 

^#CflO{SJl^m#^m«$^c^ny^^ttli-5^^T^211i:^tt,m 
TV >3J^fe8cf lO^SJliKfs ^ttitiU l^^^lEli^223^®^^miHlS&2080 
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[0088] 3fe^3£glt^ltfe3fi^^P«104*S^ny^fg#^|iIKl05«tt)ai^$tb5 

[0089] ytmmmmw^&mmmyt&&m&M'tz>zk'?s yt&mmm-etefwftti 
mmm^mmt-t^t^x^o ^mmmmimx±f$.-r^m^(Dmmn^n 

, CSRZ-DPSK-Ct>£V\ 
[0090] [Jg5H«^] 

<Dmm^m2\z.^tz.^2^m^^\^h%^^^"rJ^tm~ -e&so-ci^— <d 

[0091] m^j^ffi[elg&2080(i. ^2^W^figT^n^^tH[plg&205^^tB^^tV^^n5/ 

^m^x-^f^^g m^«9, mm\m&2i2<Dmxfrtbm$imi<v&mmm^ 
^ttittsu mm&$im&223temt)%i&m&208o<Dmfi\zm^^xft&mmw. 

[0092] T-?m±®&204^&tfzr-*mmn&m(D^--?m ^\a*. t&m$mi>m 
m^i2xn^(Dm^mir^bm.m^^<D^^m^^b^x^^ 0 

[0093] [fg6^J£^H] 
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ytm i o i ^wMfa^Mmirz m mm ®.mn <D*&m mt ^MA-r^^z-t^M 
£<Dm$L%tf2<Dm ^■*^&.irz>%tmmn ! io6%mir. t^^mmm.2iz, MZ120 

mmi-%T>y214RXf7^/ls?213b%:?viy?tem&&205iztt^^ 

^^<Dm<Dm^nm2iz^tcm2mmmm^^Bm^^tm-x^ 

[0094] «^/^tHtHlS&2080{i, m2nMWm{Ztetf&?uy?tetti!mm205frbftt)£th 

^^2i3^mti^fi^m^m2(D^{zm^tix^^m^mn(Di&m 
^ff^ttmu, mm&$L®&223nmx&m\m&208o<Dmt>< t zm^^xytm 
iwmmifrbMfi£frz&m&mft<D^>k&&tMzi2oo<Dm 

T^2i4Rxf^^/^2i3\^mm(Dm^tii^mz.^-t^o 

[0095] r^-m^ff ^filW, 3feMlOKDtt}^^lgIl]S§106(DtU^lf -^-J^Jl 

^f2-e^^puTv^ 0 z\(Dt$m$im2n, m$.mi<Di&mmm ^zmsz-t 
^miwmmi<omMt^^ms:^nrcm^m2(D^^m^^ yt^mm 

g2(DMZI200T^^^fl^l|S:$n, tB^Jl^o 
. [0096] ^r-*ffl^:3t2£210-m, MZI200<D)t7te— h£<9ftt££htcMB ^ZtfifcU T 
^214T-^i|>SUfcm^^^213T^^fia$HTV^&^f2(D{f^^ffl 



WO 2005/088876 25 PCT/JP2005/004817 

[0097] bzttmmw^mtmmvtc&m&mj£ftft.'*7>xm&ft®202-?tem*> 

[0098] [B7^W^S] 

mm\Bimi6(Dmti{B^xm^yt^^mir^m^mm2i5t^mmc^x 

[0099] r^-m, ^mmm2(DA^i^i^&mm^2i5^mm^x. mmm^2i6^hta 
?)£ti%m&m2(Dm^xmmMm\-,x\^ 0 ^(Dm^m^ismztx.^ ln 

(Lithium Niobate)^f§3§. AO (AcoustoOptic) ^fi^ ®#®i&SMJ^<DV 

[oioo] msmmmm 

*m£<Dm8MMftm\zmzfttemi'^M^\,^xmm-rz> 0 ^m^msm 

mkv<o\%^^m-^um&2\z\zxy)m^ 

[oioi] ^m^m^mAm^x^sNit^t^mmt^<DX\^mmmmx^ 
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o 

[0102] mmmmm, msmmmm^^ti^^^x^ ^x&mmm^xh&m^m 

*.fcV\, tctzU ^^m^^202^(D2^(DAt)\t^^M^-^^^m 

^$>5 0 mx\z, n^-H^^^iF^mifx^^<Dx^<D^<Dm^tmm(om^ 

[0103] [mmmmm] 

^m(om9mmmm^m^^m^TMz^^xm,mi-^o ^w^ms-m 

ytmo2^Ati^^^^titc^mm^A^^/^0nm^'r^A^ 

fttemi/^j±tm~x&%<Dxm~<D^mKnm— (Dn^&wu mm-tzmw 

[0104] ytmm mmum. tb<(«sft mm2m^^^x s m^.mf2x^mmm^titcm 
^i^^<^^m^yt^202(D2^(DAti^—h{cAtj^n^mm^<^—^ 

v-z^£<i-tLtf&m&mm5r$:$imx%z> 0 
^mmmmxn, ^<Dtzjb<D%wM%&2 i9^-^A7j^- h icmmvx\, >5. 
^^2i9«, ^mm(DAt)^^mm^mzm^ z> 0 

[0105] ^^7>^MS^202T^ffibfcj^iS#[f2O^^^^^^/^213%^L 
T^^miHjS&2080lc:A^$n, MZl200<7)mm^m\<^btlZ>o X— *I?£Ie18§ 
204<Z>A;W{a2^>'^VlfCl£g^ 

X-^^fellIi^204^fe^^ff^»JS^^^A#^#^^^CttoV\ 
[0106] fc*5, ±3iEb/ci^6-m9lliS7#S-e{i, Jlj£f&f2K£53«^iai£O^T3M9 ( 
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[0107] [mioHife^S] 

/<7^m^%^202j&x$T>'72oz^mm^x\^^ axxf. u^m\t 
&&ti5m&2 l 22iK T^?203(Dmtiti^—?*m>^xn^^—??$*m 

^^/^232-e*^$tL-cv ^£-c$>3 0 ^(Dm^mmtm i i^ufc^^^ 
iwi-t^ot^-o^ iaz m- ©ft^L, fi^s-r^tftpj ^m&i-^o 
[0108] m ^(D^vTm&mtK ^^y^y=Fmt\-2oo(Dytmm^(D\i 

^IUS§23l{e: c t«9^fi^T-i'igp^^U W^iiiE^/i^232fc:J;!9$&/> 
^{f^^(fl)^ffl^Sr^(Cj;oT,^2//^^V^#fh200^iiilLfc5fe 

m#»cms$n^/j^Sim^^o««^ffi^ii}i-5ci^ds-e#5 0 roll 

^l^»^llIJ^223T^^i-S^(Cj;^Mm#€r**ffi^t,-OP^f 
[0109] inwi 
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202RXfT^y203X-m^X^^Zt. &&Tf. $fc/J^aHfi ^/&#tfcffilHl8&222 

r^203<Dmti^h^—^^mmvxn±T^tth^<D^m^^m^ 
mmm&M : m'tz>y s -*ft±\Bi&204k, ^(Dm^mm^^-r^m^mm 

*~?®ffi24 lb, m 1 3(^bfc^i|giiig^/^232i-e«J^$tLTV ^Z^bXtb 
[0110] ft ^<7)^yTJS&ife^ 

^>Ajj»^-f tL^xt, ?-?n^m&204xn^tz.^—?\z.n^mw^z> a t£o 
4^232i^rM^mmm ^'mft (w^ta-r^b\zx^>x. -^v^v^ 

^fff-200£iii§L/c3fc{f^-M£*i^^ 

5^<^-T*#6 0 ^^s^|^iW^|HlS&232T^^^&i-6^i:(cJ;(9miift^ 
[0111] #*5 % ±5z!iLfctftP^-T:1^^0^m^fflVN^. ^(vl^x.Tlf-^P«9(5DfT 

[0112] [^12^W^] 

^pj^i2Hw^^#^^^^A^ov^mp^^o *mm<&mi2 

mmmi&mbmtezwz. ^^m^m^22i^<9>'^m^^ 
202bT^203izn^-r^mmmmwbxm^tix^^^b, wbm.mm ^ 
&fttk\timn i 222tiK mffimm\m&<Dmt)frb^~?&mmvxft&TZT~--? 
^±mmo4b,^>^mm^\m^22i^m^^mmmmmm(Dmmm.^^ 
-?irz>mmm,M"£~?m&25ib, mi3iz^L,tc^mmy^^232xm0.^ 
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[0113] mmmmm&n, -j&mzhy^^^-y^mmm^iTiAitv^y^^ 

[0114] ff ■%r%;<D*^VTffi&m&. ^y^y^?l i m+200<Dftm&&¥f&<Vh°~-?& 

[0115] fifot, tH»«iK^^iaiS25l»c±5Wli«iaK©m»««E* i &=^U ^ 
W-rS^ltdS-e**. 31(D{f-^Srl^^^lHlJ^223^J;t)^^^i-^i:^«t«9^ 

[0116] *mmj&m<Dm*:(Dm&i~£, ±m ^■^K.^mw^^^m^^m^^ 

[0117] iail3||16^tt] 

W 1 3HJg7T^{£#53tefc3^>^ AICOV vCtft93i-3 0 60^ 1 3 

[0118] i-fcfc>*>, x^7>^SMftftlHlg&221W: % -v^v>^y^p^f{-200<D2o<Dm^lT 
-^{^^^^^^^0^261^.1/262^, wtLb^felHlS§lCj;oT^ 
fe$tvfc2o0^fi^^$^^^|Hlg§263i, ^7>-*S!g:3teS202i:, T 
>:/203^ 7fe^llll^263T^^*fc^^jSi-a^h^V^^264i:, 7*Y 

^^^264^hm^th^mmw^mm'r^mmm^265b'^m^tix\,^ 
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o 

[0119] sat, ®i'h&mm ^^miHiss222«, ri^f2oz<DmtH)^h i f—^m&\\, 

&&£tiz>2'D<Dytmm-z. ^yb^ML.xm^xh'om&m^M^xi-tmnx^ 

[0120] m ^-ft(D*^})Tm®.mK ^?^y^i!f^&moo<Dftm&m¥f 

tz.ttMYJ*frh~r frzt, ^y^y^>y=emf2oo<D2-D(Dmts^"b{ctiitj^n^ 

y ^m26lRXf262fj:hm^^m^263^m^^X^<D2^<D^m^^ 

mmx^^^t^xo. \m^%<D^)TWi mfch^v^y^/¥^wvt2Q>o<» 
<D%t\?~?;<y—tmM\^tz.^—*m<D%tmmx^^z><Dx, wi^-c^ 

l#i|>S[HlS&265^b-C^aig^/^232^J:«9^/J^Pft-^ 

i&£r(n)$:#im-rz>-bx\ ^y/^y^i/y^&%\-2oo*mm^%m^ms:isth 

&223xmmWi&i-%^kK£ymm^&ift£ttimx%, z.<Dmmmw&ft$:^ 
—\<y<v7i-&^tiz£^xmm<DytM^vy7i-z^bfrx%Z) 0 
[0121] ^mmmm<Dm±m w&&. nfm&x-<o£.m j &&i&&ftt>'? 1 . it&fti&m a 

[0122] mi4mffl&m 

*TJ**K fSl^MJ&WtbiSiteZn^ y<^^m^yt^202, T>7°203, RXf, IE 
(+)m^* i ^^^^^202lC^LT/MT^mff%Sl*Pi-Sfc^Oig^:27 
UZ&Qs<?Z'Xmtfi$im&221&ffi!$,L,X\,^^b, :&J:tI\ T>'7 P 203OtB/j^^ 
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?Fl,tc.fti&mj§7^?232kX'$&'b&miU ^^tBIUj?S222^^bTV ^ 
*3«fcO^ ^^y^>^Tm^200(DFSR(^V—^^W^>^)^±im^<D^ 

[0123] «aj^fOTi3— BI16li:*5V^-Ct>l5IRICf4fiSi271*Sfl9:Jte>tL-CV^S,m 

m&ntzM'bm®\t^&ft<Dfe\titimM\Ztj:& 0 RZ^<7)DPSKfi-?§-te:NRZ 

^<DDPSKm^izit^<xmm^^b^jj:<. x^mtmmxh^>o ^mmmm 

[0125] ®18r±x ^^^^>-^ z F#tf200<7)FSRv'7h^t-|l|-efc-5o MZIigi®4#t£l 
dS^fll^Oix^U— h^LV^FSRd^^OFSRKSJp))^^-^^^^^ 

^$b<D^mum^x^,Mzmm^^.2^±m^^y^i — h-to^p^ 

V ^FSR ( El tp hbfcFSR2) ^^T^y^y^y^WVr<D %Wi l&W&'&.X 
~hZ>o ft*5, FSRv^:7h4teFSR2-FSRlT-3fctf>^*l,<5o 
[0126] llI19f*.FSR^h*^/J^Mf^^m^(3t^^-^Ml!j*/'¥ 
^tt)Oi8^^-fia-efe5o FSR^h*Sr*#<L"CV'»<fc3fc'«I7— ¥i£Hjt<£>^ 

[0127] ftf:. Hl20te, FSR^b\ZX^m^(DT-fm Q^-i-^^f^irmXh^o \fy 
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[0128] *mm&i&.<Dm.-x<r>m&\±. t^t-<D±ft^ft^f, ^7>« 

3t*202wm««8^^#bn5JttS!6<)<S^ (f 1) (Dim ■%-xmffl&ft5Z.b&XZZ> 

z-bxhz> 0 

[0129] mismmmim 

<o% i5nmmm \z.^%mm^^Mz.^\ ^xmw-rz> 0 <d% i 5 

BlHlBS275-e^m't"SC.i:{J:J;?). MMO^h^V^^omM^^^lf ^ffiiO 
ttJU «#S274^#9fflUt2;*:©fg^ii#&3fci& % Z.<Dm#-V$&l4Mnmm 

H3— efcs^t^- o^ftasna— <o^-^*#b, m^-rsiftKtt^B&i-So ^fi 

So 

[0130] ^ife^1»o*>c^JAM:. m*««T?©^« ##«*fnbi\ ^7^Sf 
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